Introduction
The Fe3-,MnCSi system has attracted a considerable interest in recent years. In this alloy one passes from the binary ferromagnetic FesSi to the Heusler alloy Fe2MnSi with a complex spin structure and finally to antiferromagnetic MnsSi.
NMR, neutron diffraction, and magnetization studies [I, 21 performed over a wide composition range have provided detailed information on Mn site occupation and magnetic structure of the alloy. Based on the results of these experiments a local environment model has been developed [I] which seems to be able to explain the concentration dependence of atomic moments and hyperhe fields in FesSi and its 3d transition metal ternary alloys.
The aim of the present investigation is to reveal directly by means of magnetic diffuse scattering the structure of the magnetic moment defect in the vicinity of Mn impurities.
The FesSi crystal structure consists of four interpenetrating fcc lattices which we assign as A, B, C, and D sublattices, A and C sites being crystallographically equivalent. Fe atoms occupy A, B, and C sites whereas Si atoms are on D sublattice. Manganese atoms when added to Fe3Si substitute for Fe on B sites only unless the Mn concentration c exceeds 0.75. In this concentration range the system is ferromagnetic.
Let us consider an isolated Mn atom on a B site. According to the local environment description of atomic moments in Fes-,Mn,Si alloys [l] such an atom carries magnetic moment of 2.06 p~. Fe atoms on the same sublattice have 2.2 p~. We will assign this difference as go, in this case go = -0.14. The magnetic moment of Fe atoms on A and C sublattices depends linearly on the number of Mn atoms as nearest neighbours. It has been established that one Mn atom as a nearest neigbour of an A/C iron atom reduces its magnetic moment by amount gl = -0.3375 p~. In the above mentioned model the two parameters go and gi fully describe distribution of magnetic moment of the defect produced by Mn atom.
Neutron elastic magnetic diffuse scattering is an ideal tool for studying such effects. The corresponding cross-section can be found in reference [3] .
2.
Experimental results and model calculations The measurements of diffuse scattering from Fe3-,MnCSi were performed on the triple-axis spectrometer a t Hifar reactor a t Lucas Heights.
In search for diffuse scattering an extensive areas of reciprocal space around (200), (220), (113), (400), (420), and (440) points have been scanned. Figure 1 shows an example of the obtained profiles of scattered intensity. Due to the magnetic formfactor, and because of the big difference in scattering amplitudes for Mn and Fe thus measured intensity was mainly due to atomic disorder between Mn and Fe, the magnetic contribution being negligibly small.
Broad peaks of equal height positioned in the centres of the all Brillouin zones (both fundamental and superlattice ones) give evidence that the Mn atoms are not distributed randomly on that sublattice but have a pronounced tendency to cluster.
The solid lines in figure 1 represent least square fit of the formula for the nuclear diffuse scattering with SRO-parameters sl, sz, ..., so extending up to the 6-th shell of nearest neighbours. Values of the parameters are also shown in figure 1.
In order to detect the magnetic diffuse scattering separate scans in directions close to [100] figure 2 show the expected wavector dependence of the above quantity as given by the Niculescu, Burch and Budnick model [I] .
As a first step in developing a new model of magnetic moment distribution we attempted to fit new values of the parameters go and gl, but we could not find a safisfactory fit. Thus we had to extend the existing model and introduce a new parameter 93 which describes the change of magnetic moment of the Fe/Mn atoms on the B sublattice due to the presence of a Mn atom on a B site in the 3-rd nn shell. (2-nd nn shell of a B site is occupied by Si atoms only that carry no magnetic moment, and hence 92 = 0). The solid lines in figure 2 represent magnetic diffuse cross section as predicted by the modified model. If we assume that Fe atoms on B site carry magnetic moment of 2.2 , u~ then the magnetic moment on a Mn atom should be around 0.6 , u~. This seems to contradict the existing neutron diffraction and NMR data, which lead to the conclusion that the Mn moment should be very close to that of Fe on the B sublattice i.e. 2.2 PB.
In our opinion this discrepancy might be removed, if we assume pronounced temperature dependence of Mn magnetic moment. To support this assumption magnetization measurements of our specimens vs. Mn concentration have been performed at room and liquid helium temperatures.
As it is well known (see e.g.
[13]) the magnetic &ffuse cross-section at Q = 0 is proportional to the (aM / 8~)~ where M is the total magnetic moment per formula unit of the alloy. The squares in the figure 2 correspond to the measured (aM / 6 '~)~ at RT, and the triangles correspond to the same quantity at LHT. As one can see from figure 2 there is a. reasonable agreement between the room temperature neutron diffuse scattering and magnetization experiments at the same temperature. On the other hand there is also a very good agreement between low temperature magnetization data and the model by Niculescu, Burch, and Budnick [I] that has been developed mainly on the basis of very low emperature (1.5 K) NMR experiments. Mezei [4] has shown that the magnetic moment on Mn impurities in bcc iron at room temperature is only 0.5 + 0.1 pg. Because the immediate environment of an Mn atom on a B site in Fe3-,Mn,Si is very much the same as in pure iron i.e. Fe atoms as the 1-st nn, it is not unreasonable to expect that the Mn atoms in our crystal will also possess greatly reduced magnetic moment compared with moment of the Fe atoms they replaced. In his paper, Mezei has also shown the temperature dependence of the Mn magnetic moment although this temperature dependence ( , u~~ = 0.8f 0.05 , u~ at LHeT) was much weaker than we need to reconcile the low and high temperature results and models in the case of Fes-,Mn,Si.
The influence of the Mn atom on its 3-rd nearest neighbours has already been observed in NMR experiments [I] , but the satellites in NMR spectra have been explained as a result of an indirect interaction between the Mn atom and its third nearest neighbour Fe orMn on the B sublattice, via a decrease of magnetic moments on A and C Fe atoms and conduction electron polarization. But now, in view of our experiment, this mechanism may be replaced by the direct changes of the magnetic moments on B sites because of the presence of Mn atom in the 3-rd nn shell. Our value of 93 = -0.06 ,ug gives the right order for the magnitude of the shift in hyperfine field observed in NMR experiments.
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